Introduction
C1l01l ('ctri" kyott'llsis Tt..'f<lsh.is well knowll as ;111im-portant root pathogen of a widl' r;mge of crops (SOBERS and SEYMOUR,1967; KUIIUI,\; '>; l't a\.. 1980; SI!,\RMAer ; 11., 1984; BOESEWI:-'; I>:EI.. 1986; .IUZWIK and TESTA, 1991; CROUS and \VI~GFlEI.D, 1993) . The al1<ltl1orph, Cylilldrodadiu1Il florida11l1l11Sobers &: c. p, SCYIll" is distinguished from C. scolhlriuHl l\1org;1Il by irs~pll<1eropedllncubte vesides (SOBERSand SF.nlouR. 1967) , and brl'fi.ll stipes originating from secondary alld rertiary conidiophore branches (Fig. lA, II) (MORRISO~and FRE~C11. 1969) . Terashita (1968) described Ca. kyot"l/si, (Fig. IC) as the rcleomorph of C. f70ridlll//ll11), and SOIIU{S (1971) subsequently reduced Ca. florid.mll Sobers and Ca. lmisept.a,l Gerlach to synonymy with Ca. kYOlt'llsis. CROtJS I..'t ; 11. (1993.1 ) "'tTt' ;1hle 10 p.lir hl '(L'rod1 .lIlic i'iol.ltl's of C. sO)/l<ltilflll (pyriform to ellipsoid \,l',idl's) and C. c<lJIdcl,rlmI11l \tiCg~l" (ohpyriiorm to ellipsoid \"t'sicIcs) (Fig, I D) , ;md thl!" desnibed (ill' tdt'Olllorph.. Cl. nlorg.l11;; Cmus et al.~lI1d C1, sOI/J<1ri,1 RihL'iro el~11.for these ;111;1 1110rph 'i. EI.-GIIOl.l, l't at (1993) tkscrihed an additional spl'cil's in this L'omple:\, n.1llldy C. OI'd/WI! EI. Gholll,t ;11., whil.:h i, char.l((erizl'd h\' ov~Ue vl'sides and 1(-J).sept;Hl.' , C~, kyott'llsis (ATCC 1883-1), the tdcolllorph of C. f7orid.mum, is known III be:' hOl1loth;ll1ic. Ikspilt' this, d.11I1/11I 11; 1\"1' ITCl'lltly bCl'n isobtl'd , \L1d recein'd from C;1Il;1d.1. whik' .1I1othl'r C. floriddllll11/-like srr.lin with curVl'd conidi;l \Lh rl ''''l~nlly isobtl'C1 from 'ioil penicilhuc conidiophore. C. Ascospon.'s of c.t. k)'otcllsis. I). Ohp) 'riform \"l'sidl' of C. c,lII. fdllnulJI. E-G. C.,. OI'dt.l. E. Oyoid yesicle. F. Fusiform :lSCOSporL'S. G. TLlIlS\"l'[<;l' section through ;\ pl'rir11l'l"iut1l showing till' \";uiol1S \\\\11 Llyn.., l-i-I. C. ClII 'I,js!'o/"llm, H . Sphl'l"opedl1t1cuLHl' \'l'sidL'S. I . ~10 lun). in Madagascar (Fig.1H, I ). This suggests that C. (loridanum is heterogeneous, and that the various components of this group must be characterized.
The separation of C. scoparium and C. (loridanltm is problematic, as many cultures do not sporulate (STEVENS et ai., 1990) , and the vesicles in these species share similar morphology (CROUS and WINGFIELD, 1994) . Due to the similarity in conidium and vesicle morphology, ROSSMAN (1983) and SAMUELSet al. (1991) suggested that C. (loridanum be treated as a synonym of C. scopariwn.
l'vlolecular and biochemical techniques have been lIsed extensively to resolve taxonomic problems and to identify species within fungar genera such as Fusarium Link: Fr. (CODDI; ; GTONet aI., 1987; KISTLERet aI., 1991) , l'hytaphthora de Bary (FORSTERand COFFEY, 1991; HWANG et aI., 1991), Septaria Fr. (McDo"ALD and MARTINEZ 1990) , Colletotrichum Corda (FREEMANet aI., 1993) , as \vell as Phomopsis (Sacc.) Bubak (MEIJER et aI., 1994) . Random amplified polymorphic DNA (RAPD) has previously been used in .filamentous fungi to distinguish biotypes, races, vegetative compatibility groups (CRO\\ 'IIURSTet aI., 1991; GUTHRIE et <11.,1992; LEUNG et ai., 1992; MEIJER et aI., 1994) , to assess genomic variability (GOODWIN and AN. NIS, 1991) , and to identify species (REEVES and BALL, 1991j CHALMERS er ai., 1992; GUTHRIE ct aI., 1992; BIDOCIIKA et aI., 1994; ZI~tAX[) et aI., 1994) . Several biochemical and molecular rechniques luve also rcccnrly bcen employed to supplemcnt morphological critl'ria in distinguishing Cylil1drocladil/m spp. (SlEVEXS ct ; 11., 1990j CROUSet aI., 1993 a, b, Cj 1995). Using .1Illinopeptid;lse substrate specificities, STEVENSet a1. (1990) concludcd rl1;1I, C. (loridm1ll11l and C. sco/Jilriff11l were diffl'l"ent, hut closeIv related taxa. EL. GIIOU. et a1. (1993) confirmcd these r~sults by means of (J.-isoester;lse b;mding patterns, while CIWUS ct al. (1992) showed that r;ldi;ll growth 011 medi;l amended wi(h KCl provided an additiol1;llllH.,thod to distinguish these taxa.
Evidence at h;1I1<1strongly suggests tlLl! Ca. kyo!clIsis and strains of its ;lIl;lInorph C. j7orid.11l1l11frepreselH ;1 Ilumber of distinct taxa. J\;lorphologic\l characteristics alone arc clearly insufficient to resolve this taxonomic dilemma, The aim of this study was to char;lcterii:c and determine the genetic v.1riarion within and betwcen isolates of Ca. kyvtcllsis and lllorphological1y silllil;u species, using morphology, culture ch.lracteristics, radi.ll growth on media with different osmotic potentials, scxual compatibility, RArD markers, as well as A+ T-rich DNA (AT-DNA) polymorph isms.
Materials and Methods

Morphological characteristics
Ex-type and authenticated culrures of Ca. kyotcnsis (anam. C. f7oridamml) (ATCC 18834), Ca. candelabra (anam. C. sea/larium) (ATCC 46300), Ca. morganii (anam. C. candelabrum) (PPRI 4163) and C. ovatU11l (ATCC 76225) were examined along other authenticated isolates of each species (CROUSand WING-FIELD,1994) , and several previously unidenrified strains. The extype culture of C. naviClifatul1I Crous & 1\1.J. Wing£. (STE-U 1 627) was also included in this study to serve as an Outgtoup (Table 1) .
Strains derived from single conidia were plated onro carnation leaf agar (CLA) (FJSIIER et aI., 1982j CROUS et aI., 1992 perarures (15 and 25°C), and triplicate plates for each combination at each temperature. Plates were sealed in plastic bags and examined twice each month for perirhecial development.
Fungal DNA isolation
One isolate, representative of C. nauiculatum and the two mating t}'pe strains of C. ovatum, C. scoparium and C. candelabrum, rogether with 21 strains of C. (loridalllUil were selected for RAPD analysis. For RFLP analysis 17 representative strains of the five species studied were selected according to their RAPD profiles. Isolation of the fungal DNA was carried out as described previously by CROUS et al. (1993 b) , except that cetylrrimcnthylammonium bromide (CT AB) (Sigma Chemical Co.; Sr. Louis, USA) and 5 M NaCL were added to the mycelial mixture to a final concentration of 1% (v/v) and 0.7 1\1, respectively, aftcr the ground mycelia \vcre lysed for 16 hr at 65°C, and incubared for a furrher 1 hr at 65°C (FAI"G et a!., 1992). Proteins were subsequently denatured and rhc DNA prccipirarcd as described previously in CROUS et al. (1993 b) .
RAPD analysis
The 28 srrains selecred for this analysis included rhe respective mating types of C. candelabrul1l, C. scotJaril/lIl, C. ovat1l1l1, 21 strains of C. f/oridmwnl, and onc of C. fltwictllatl/III ( for 120 s at 96°C, the rcst of the cycles were "s follows: den;\luLI-tion ar 92°C for 30 s, anne<lling;\t 37°e for 30 s, <lnd pnlymeris.1-tion at 72°C for 60 s. The bstest availabletrJl1sitiolls betwecn temperatures were used. These cycles were repe;Hed 40 times. Amplified DNA fragmems were sep;u;1ted in 1. 4'}lu (\v/v) MP agarosc gels (Boehringer Mannheim, South Africa), with 0.5 It! cthidium bromide (10 mglml) using 1 x TAE buffer (SA~!BROOK et al., 1989 ) at a constant volrage of 15 V/cm, and visualized by illumination under uv light. Ph3ge L3mbda DNA digested with the restriction enzymeS EcoRI and J-lindIlI \vas uscd as <lmolecu-lar \veight standard.
AT-DNA polymorphisms Total genomic DNA was subjccted to digestion for 16 hI' \, irh the restriction enzymes HaeIlI, and Mspl, according to the recommendations of rhe supplicrs (Boehringer Mannhcim, Johal\5 ncsburg, South Africa). The DNA fragments were resolved in 1% (w/v) agarose gels using 0,5 x TBE Buffer (SAMBROOK et a\.::o 1989). Phage lambda DNA digcstcd \vith the restriction enzyrn( EcoRI and HindIlI was used as a molccular weight standard.
;t
Analyses of RAPD and AT-DNA data
The DNA profiles produced by AT-DNA polymorph isms were analysed using the F-va!ue equarion of NEI and LI (1979) , RAPD profiles \verc analysed using the F-value equation as described by (1988) , and recommcnded for RAPD analysis by
Goonv, 'I:-I and ANNIS (1991) . These F-values \vere multiplied by 100 to obtain the percenrage similarity (% similarity) existing beTween t\\"O variables. Although rhe 'X) similarity values Were calculated for each pair of strains with each primcr and rcstric_ tion enzyme) only the combined o/,) similarity values (HAUSNERet aI., 1993) for each pair with ,,][ five primers as wcll as both restriction enzymes are given, since the data sets \vere consistent with each other. These data were rhen cOtwerted to an index of genetic dissimibrity (100'1,) simibrity). An"lyses were performed using the CLUSTER procedure of the SAS Institure Inc. (1989) . Dissimilarity values were clustered with the average linkage method, wirh the RSQUARE option specified. A phenogram was constructed using the TREE procedure. The closeness of the relarionship between two vari;1hles arc reported 3S corn:LHion coefficients (r) (SNEDECOKand COCIIKA.o,; , 1980 '/1I111(n; \Vil'li!; He vesicles) Fig. 2A-II) . Isolates of all ,hese species had I~Sl'pt;ltl' conidia, e:\cepl some str;lil1s of C. O{la(fflll th;H developed up to three conidial sept;l, ;1nd also formed a lllinocol1idi;1! sLUe (/\L-CiIlOl.l.et ; 11., 1993) . Conidi;l of C. s (o/h/l"illJJ/, C./!o/"idd11l111l; 1I1dC. c, 1IIdda/JJ'lII1 /\vere sil11ibr ill size, ranging froll1 33-66 [lm ill length, and 3-5 ,un in width. Although conidia of C. lhlUiclI/tlllllll also fell within this range, they were ollly 3-4 [un wide, while those of C. 01'11(U111 could be lip to 80 [lm long and 6~ltll wide (CIWUS and \VINGFIELD 1994) . One strain isol;1tcJ from ;1 Brazilian soil sample, (STE.U 624), had vesicles which were mostly spathulatl' to obpyriform or ovate to sphaeropeduncl1late.
Due to its distinct vesicle morphology this isolate could, therefore, not be accommodated in any of the species under consideration. Isolate STE-U 763 was obtained from soil collected in !\i1ad<lgasc
ar. Vesicles were sphaeropedunculate, similar to those of C. (IoridamlJ1/. However, conidia were 1(-3).septate, and 45-70 x 4-6 I'm, thus also tending to be slightly larger than those of C. floridanum (Figs. IH, I ; 2G, H; 4).
Culture characteristics
Other than C. navicu/atum which formed chlamydospores in moderate numbers, strains of aU other species formed extensive chlamydospores on MEA. Cardinal temperature requirements for growth of the various species compared were similar to those given by CROUS and WINGfIELD (1994) . This feature could not, however, be used to distinguish isolates at species level.
Scanning electron microscopy
Using Cryo-SEM, differences in vesicle shape were clearly visible amongst the five different species. Although vesicle of C. floridallum were similar to those of the Malagassy isolate (STE.U 763), conidia were straight, and not curved as observed with the latter isolate ( Fig. 2; G, H).
Effect of osmotic potential on linear growth
Growth of isolates on media with different osmotic potentials (KCI medium) did not provide a means to disting_ uish between C. (loridal1l1m, C. ovatum, C. caTlde/abruffI and C. scoparium. Optimum growth for these species Occurred at -4.5 MPa, and similar declining growth curves were observed on media \vith lower osmotic potentials. However, C. navicltlatu111 (STE-U 627, 628) had a radial growth of 10 mm at -4.5 MPa, in contrast to isolates of other species that only reached 5-7 01111on this medium.
Mating studies
The ex-type culture of Ca. kyotensis (ATCC 18834), as well as those of its recognized synonyms (ATCC 18882 and CBS 413.67), were confirmed to be homorhallic, producing pcrirhecia \virh ascospores \vhen mated with themselves. Previous studies (A. C. Alfenas, Univ. of Vi~()sa, MG, Brazil, persona! communicarion)
found several Canadian isolates (UFY 76-78) to be hctcrothallic, pro. clueing peritheeia morphologically similar ro Ca, kyoten. sis, In this study, however, these isolares could not be induced ro form perithecia with viable progeny, Other than for homothallic strains of Ca, kyotensis, no matings done at 15°C under nuv light were successful. Characterized opposite mating type strains of respectively C. scoparium and C. candelabrum (CROUSet al., 1993 a) that were included in this study produced proroperithecia only, The tWO single conidial isolates of C. naviculatam (STE-U 627,628) also produced protoperithecia.
Of the 703 possible combinations, mature perithecia with viable ascospores were obtained after 8-12 wks when C. ovatum isolates (PPR14162 x UNB 1026) were paired Fig. 3A, B) . No other matings gave rise to perithecia with viable progen}',
RAPD analysis
Toral DNA of the 28 strains selected for RAPD analysis \..'er~r~\ndomly alilplified with primers OPE-02, 03, 04, 14 and 20, respectively. All five primers tested produced specific profiles consisting of between 6-20 bands for each of the strains examined. The size of the amplified DNA sequences detected varied from 100 ro 3500 bp. The re. producibilir)' of the b:1I1ds obtained was tested ro determine whether these amplification polymorph isms wen: useful as genetic !lurkers. The results showed that the bands;He highly reproducihle. In order ro confirm th;1t the ob:-;l'rvcd h:1I1ds wcrc ;1l11plificd DNA :1tld not primcr ;1r-teb,:t" (INNES ct :11., 1990), gcnomic DNA was excluded as a comrol rcaCtion for each primer. t\:o primcr artefacts were (.\totl'ctcd for the primcrs tcsted.
T\\fo major RAPD-profilcs werl' observed amongst isolates of C. 
.. In an earlier study on the influence of osmotic potential of the growth medium on vesicle morphology and radial growth, C. scolJarill11l \vas shown to have a higher optimal radial growth at lower osmotic potentials (-8.9 j\lPa), than C. (lorida/11I111(-6.9 Ml'a) ( ('RGUS et aI., 1992) . Results of the prescnt study, where more isolates were included, have shown that r;1dial growth on media with different osmotic potentials cannot be used to distiI1guish C. floridanum, C. scoparium, C. cal1delabmn1 and C. ovatum. Similarily, these species \vere also found to have similar culture characteristics and temperature requirements for growth.
--------
Cylindrocladium scoparium and C. candelabrum CROUS er al. (1993 a) reported that although these two species are morphologically similar, they could be distinguished based upon vesicle morphology (pyriform for 'c. scopariulll, ohpyrifonn for C. c(ll1dcf,1bmm) , and the pre. sence of distinct mating popular ions. Furthermore, ascospores of Ca. lIIorganii were (24-).17 (-49) x (4-)7(-8) !Ull, and thus sm,1ller th~lI1 those of Cil. so>p,lria, which were (2H-)41(-6H) x (4-)5(-7) 1"11 ( (',<OlIS c" aI., 199.1a). Using RAP!) ;ti1;tlysis, t\\'o diffcrent !luting types of CO.CI1l1dcl(dJrIlIIl \VL're found to Sh;lIT 7T'/" simil;uil)' (r = 0.98) ;11ld those of C. $(()!hlrilllll 92% (r = 0,(99). In COlltr;1st they only slured 27-3H'X) ill{L'I'SIWcifiL' sil11ibrity and clustered ;1l,. = 0.27, thus subs\;1nti;uing the viL '\V of CIWUS et ; 11. (1993 ; th;1I thL'y represcnt distinct spccies (Fig. 9 ). Thes~ohserv;uiolls were ;11so l.:o[)fiI'111cdhy the AT-DNA polymorphism tbt;i (Fig. 10) . Furthermore, isobte STE-U ()54 (CylilldrodadiIlIII sp, with ohpyriform vesicles) from North AI1lcric1 shared 53-()2'Y,) si11librity (r = 0.97) "...ith C. ((lJIddl1!mflll (Fig 9, 10) . These d.na suggest th;ll this is tilL' first rccol'd of C. (ill/dclabl"/l/1/ from North America. Until rccently all isoLue5 of C. «(1!ldd,llJrum have been treated as C. sco!hlrilf/1/ (Clwus ct~ll., 1993 ;1), and suhsequL'ntly C. ci/!/(/d,dJrlflll has only been confirmed from countrics sllch as 1\1I5tr;11ia,Brnil, India, Kenya, lvtadag;1sC;lr, Mauritius and SOlIth Africa (CIWUS ami \VINGFIELD, 1994; CROUS and S\VARl, 1995) .
Cylindrocbdium ovatum
This species is characterized by ovate vcsicles, 1(-3)-septate conidia and the presence of a microconidia I state. AU known collections of this species have been obtained in the Amazonas Province of Brazil. Among these arc several strains that lack the ability to form microconidia, or that have not been observed to form 3-scpUte conidia. However, a comparison of their a-isoesterase banding patterns (results not given), showed them to share a high degree of homology.
In mating studies, t\VO isolates (pPRI 4162 X UNB Perithecia rubri.brunnca, supcrficialia, solitaria vel 2-3 aggregara, globosa ad ovoidea, 350-550 x 350-450 [1m, ostiolo papill:lto, crocca, Paries perithccii bistratus; stratum exteriore ex textura globulosa constantc, 40-70 lm !atum; stratum intcriore ex tcxtura angulari constante, 20-40~lJll latum; stratum hymenii ex prismatica con. stantc, 10-15 fun latum; basis perithecii 40-60~lIn lata ex celllliis angularibus, basi denigratis. Asci hyalini, cbvati, 70-120 X 10-25~lIn, instipitem longull1 tenucm gr.ldatim angustati, 8-spori. Ascosporae hyalinae, C}'lindricae ad fusiformes, obtusae, falcatac ad sigmoideac, 1(.. 'xtUftl glolmlosa, ; inner brer of texture angltl"ris, 20-40~lIll wide; hyllleniulll byer of tl 'xtur(' pris1J1, lfiet', hY:1Iine, [10] [11] [12] [13] [14] [15] widc; pcrithecial base 40-60 ,un wide, consisting of angu' br cells, blackcncd around the point of attachment. Asci hyaline, clavate, 70-120 X 10-25~lIll, tapering to a long thin stalk, containing eight ascosporcs. Ascospores hy' :lline, cylindrical to fusiform with rounded ends, falcate to sigmoid, 1{-3)-septatc, not constricted at septa, guttula[e (35-)60 (-70) x (4-)5(-6) !Im.
Cylindrocladium floridanum
Using nuclear DNA fingerprinting, WANG ct al. (1993) reponed three groups present :1Inongst 26 isolates of C. (loridaul/1J1 and C. sfoparium, which they had obtained from nurseries in Ontario, MinnesOta and \Visconsin. Two of these groups were founJ {O be within C. fiori. dawoH, with the third group Tcprl'senting C. scop.zr;ti/n..
Results obtained using RAPD and AT-DNA analyses in he present study confirmed the results of W AKG et al. ; 1993) , and showed the isolates in group II. of C.
(loridanum (Figs. 5-8 ) to be distInct from the ex-type strains (ATCC 18882, 18834 and CBS 413.67 ) in group I. Interspecific similarity of 12-45% was observed between these twO groups, and they clustered together at low r* values (r = 0.56 for RAPD, and r = 0.37 for AT-DNA analysis) (Figs. 9, 10) . Furthermore, although Ca. kyatellsis is homorhallic, earlier mating studies wl,rh some Isolates resent in group II suggested that these Isolates may be heterorhallic. In an examination of rheir vesicle morphologies, it was found that these isolates rended to have vesicles that \vere less rounded than the sphacroped.unc~14 late vesicles of the type strain of C. floridmlltm. This difference was very slight, however, and could, th~rcfore, not be used ro distinguish these two groups unequivocally.
In the present study, RFLP profiles of AT-DNA digested with the restriction enzymes HaeIII and MspI (Figs. 7, 8j lanes 7-10) could be lIsed to distinguish the two C. (loridallum groups. These groups we~}e.~lso dcfin.c? u~in.g RAPD analysis, and shared only 0-9 Yo 1f1terspeclflc similarity (r = 0.37) with the type strain in group I (Tables 2,   3 ), Results obtained with RAPD and RFLP analyses of the representive strains of C. scopariuJJ1 furthlTmore showed the latter species to be distinct from both groups of C. (loridalllll1l (Figs. 9, 10) .
.. , The Imv sil11ibrity coeffICIents sh:ued bet\veen the C. florid;/1lIIm isola res of group I :1Ild II suggested th.~r rhe~e geogr.1phicalJy isoLncd groups h:1(1 been present III thelc specific regions (Talbc 1) long enough to have developed separately, and th:lt little or no generic exclunge h.ls occurred between them in recent timc. The IX) simibrity v;llues obtained fro111RAPD :lllalysis comp;lred favour;lbly to results obtained for other gel1er;l, \vhere similarity coefficienrs \verc 71-100'10 .lnd 20-24% for intr;l-.lI1d intcrgroup comparisons, respectively (GOODWIN and ANNIS. 1991; SmoNo:-'IAN :lnd I'V1ACKAY, 1')93).
Iso Lites STE-U 6R2 and STE-U 684 of C. (loridmllll1l were morphologically simibr to the type strain of Ca. /..:yotensis. Based on their RAPD and RFLP profiles, 11O\Vl'Ver, these strains \vcre distinct from each other, as well JS from Ca. kyotcnsis, and showed only 40-51 (}';) similarity \vith the type strain of Ca. kyotellsis and its t\VO synonyms (Tables 2, 3 ; Figs. 5-1 0). These data suggest lh." they rep. resent distinct species, and that further studies compJring them to other Cylilldrocladium species may be necessary.
Isobte STE-U 624 (C. floridal1l1l11) was isolated from soil c\111ccted in Brazil. In agreement with its distinct vesid e morphology, the highest % similarity \vas \vith one isolate of C. fIoridallum (ATCC 18882) (58%; Tables 2, 3; Figs. 5-8). These results suggested that this strain could possibly be representative of yet another group \vithin Ca. kyotensis.
Cylil1drocladium isolate STE-U 763 represented one of several strains recently obtained from soil samples coll ected in Madagascar. Although it had sphaeropedunculate vesicles sil'lilar to that of C. floridanunl, it \\ras distinct in hasing curved 1(-3)-septate conidia, (45-)60(-70) X (4-)5(_6) 11m. Furthermore, its highest % similarity was (5-)8(-10) 11mdiam. terminans. Conidiophori rami: rami primarii non septati, vel rate 1 septati, (13-)20 (-35) X (4-)5(-6)~m; rami secundarii non septati, (10-)15 (-J9) X 5(-6) Jlm; rami tertiarii rari, non septati, (10-)15 (-19) X 5(-6)~l!1. Phialides clongatae, doliiformes ad reniformes, hyalinae, non septatae, (10-) 12(-15) X (3-)4(-4.5)~Im. Conidia cylindriea, hyalina, rccta vel curvata, apicibus obtllsis, 1(-3)-septata, (45-)60 (-70) X (4-)5(-6)~1111. HOLOTYPE: !v1adagascar, Tamatave, soil, April 1994, leg. P. W. CrollS, PREM 51751.
. ..
Macroconidiophores.
Sripe seprate, hyalme, tenmnatlng in a sphaeropeduncl1late vesicle (5-)8(-1 0)~Ull dia~l1.j (110-) 130(-150)~un long. Conidiophore branches: prll11. ary branches non-sept.lte or rarely I-septate, (13-)20(-35) X (4-)5(-6)~lInj secondary branches nOll-septate, (10-) 15(-19) X 5(-6)~llllj rerri;lry branches rare, non-seprate, (10-)15 (-19) X 5 (-6) Ilill. Phi"lides elong."e, doliifnrm to rcniform, hyalinc, !lOll-septate, (10-) 12(-15) X (.1-)4 (-4.5) [lIll. Conidia cylindricll, hyaline, str:light or curved with rOllnded 1'nds, I (-.1)-s1'l' ''''e, (45-)60(-70) X (4-)5 (-6) lUll. Colony colour (rcvcrse) 13'b, ochrl'olls (Ibyn~r, 1970) . Chlamydosporcs in mcdiulll numbers, with Illcdium to c:'\tensive sporulation on ;lcriaI11lyccliulll. Clfdill:1! tCll1pcr;lture r'equircllll'nts for growth minimum above 10°C, optimum 25°C, m;l:'\illlulll hclo\v 35"C.
Although no tcleoillorph developed in the present study, protoperithecia \vcre observed on CLA, alld it is possible th.H this strain, as \vith C. nUIl/II/J/, \vould produce a teleõ lllorph if the right Il1:Hing types \VCITcollected. . The results of this study ILlve clearly shown that there IS I\loce variation \vithin wdl.known species of Cylilldrocladiul1I than \vas previously thought. C. t1oridmzI/111 proved to be a more diverse species with the presellce of at le:lst two main groups as indicated by RAPD and AT-DNA profiles. Based on the genetic divergence betwecn groups I and II \vithin C. (loridmzlIl1I their geographic sepã ration and slight differences in vesicle morphology, they could be considered to represent sibling species.
